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General 
Instructions 

 
• Working Time – 2 hours 
• Write using black pen 

 
Total marks: 
70 

 Section I – MULTIPLE CHOICE – 10 marks (pages 2-6) 
• Attempt Questions 1-10 
• Use the multiple-choice answer sheet provided. 
• Allow about 15 minutes for this section. 
 
 Section II – 60 marks (page 7-11) 
• Attempt Questions 11-14 
• Allow about 1 hour 45 minutes for this section. 
• Answer each question in the writing booklet and begin each 

question on a new page. 
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SECTION I  MULTIPLE CHOICE 
10 Marks 
Attempt questions 1-10 
Allow approximately 15 minutes for this section. 
Use the multiple-choice answer sheet for questions 1 – 10  
___________________________________________________________________________ 
 

1. Determine which inverse trigonometric function below could be described as an odd function 
with a domain of [−3	, 3] ? 

 
A. 𝑦 = 2 cos!" -#

$
. 

 
B. 𝑦 = 2 sin!" -#

$
. 

 
C. 𝑦 = 3 sin!" -#

%
. 

	
D. 𝑦 = 2 tan!" -#

$
. 

 
 

 
2. Consider the three statements below: 

 
            #1:  In a group of thirteen people, at least two must have their birthday in the same month. 
 

#2:  A room which has five windows in its four walls must have at least one wall which has at 
least two windows. 

 
#3:  A drawer contains ten socks which are identical except that they are a mixture of seven 

different colours.  If six socks are drawn from the drawer they must include at least one 
pair of socks of matching colours. 

 
             Which statements confirm the Pigeonhole Principle? 
 

A. Statements 1 and 2 only 
 

B. Statements 1 and 3 only 
 

C. Statements 2 and 3 only 
 

D. All three statements 
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3. How many distinct arrangements are possible from the letters of the word NECESSITIES ? 
 

A. 50 400 
 

B. 554 400 
 

C. 1 663 200 
 

D. 39 916 800 
 

 
 

4. The vector 𝐴𝐵55555⃗  joins the points 𝐴(−5,4) and 𝐵(3,10). 
Three other vectors are given: 
 
𝑢̰ = 𝑖̰ + 2𝑗 ̰
 
𝑣̰ = 2𝑖̰ + 𝑗 ̰
 
𝑤̰ = 3𝑖̰ + 𝑗 ̰
 

 
 Which of the following vectors is parallel to 𝐴𝐵55555⃗  ? 
 

A. 𝑢̰ − 𝑣̰ 
 

B. 𝑢̰ + 𝑣̰ 
 

C. 𝑤̰ + 𝑣̰ 
 

D. 𝑤̰ + 𝑢̰ 
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5. Forces of magnitude 8𝑁 and 5𝑁 act on a particle 𝑃.  The angle between the directions of the 
two forces is 60° as shown in the diagram. 

 

 
 

Which of the following is the correct magnitude and direction of the resultant force 
acting on 𝑃? 
 

A. 11.36N, 22°25’ to the horizontal 
 

B. 11.36N, 67°35’ to the horizontal  
 

C. 12.58N, 22°25’ to the horizontal 
 

D. 12.58N, 67°35’ to the horizontal 
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6. The quantity 𝑁 increases exponentially over time according to the equation 𝑁 = 𝑃 + 𝐴𝑒&.%( 
The graph below shows the change in 𝑁 over time (𝑡). 
 

 
Which equation describes the rate of change of 𝑁 with respect to 𝑡? 

 
A. )*

)(
= 0.2(𝑁 − 10) 

 
B. )*

)(
= 0.2(𝑁 − 25) 

 
C. )*

)(
= 10(𝑁 − 0.2) 

 
D. )*

)(
= 25(𝑁 − 10) 

 

7. Consider the polynomial 𝑃(𝑥) = 𝑥$ + 𝑥% + 𝑐𝑥 − 10. It is known that two of its zeros are equal 
in magnitude but opposite in sign. 
What is the value of 𝑐? 

 
A. √10 

 
B. 10 

 
C. −10 

 
D. −√10 
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8. A spherical balloon is being inflated at a constant rate of 200𝜋	𝑐𝑚$𝑠!" . 
At what rate is the radius of the balloon increasing when the radius is 10cm? 
 

A. 0.25	𝑐𝑚𝑠!" 
 

B. 0.5	𝑐𝑚𝑠!" 
 

C. 1.0	𝑐𝑚𝑠!" 
 

D. 2.0	𝑐𝑚𝑠!" 
 

 

9. What is the value of 𝑘 such that the function 𝑓(𝑥) = +
",#!

		 , −1 ≤ 𝑥 ≤ 1 is a probability 
density function? 
 

A. 𝑘 = -
.
 

 
B. 𝑘 = -

%
 

 
C. 𝑘 = %

-
 

 
D. 𝑘 = .

-
 

 
 
 

10. The graph of the function 𝑦 = tan!" "
%
(𝑥 − 2)	is to be transformed by a translation left by 1 

unit, then a horizontal dilation with a scale factor of 2.  The equation of the transformed graph 
is: 

 
A. 𝑦 = tan!" -#!$

.
. 

 
B. 𝑦 = tan!" -#!%

.
. 

 
C. 𝑦 = tan!"(𝑥 − 2) 

 
D. 𝑦 = tan!" -𝑥 − "

%
. 

 
 
 

End of Section I 
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Section II 
 
60 marks 
Attempt Questions 11 - 14 
Allow approximately 1 hour 45 minutes for this section. 
 
Answer all questions in the writing booklet and begin each question on a new page. 
Your responses should include relevant mathematical reasons and/or calculations. 

 
_________________________________________________________________________ 
 
QUESTION 11 (15 Marks)          Marks 
 

a) Solve   		 !
"#!

≤	−1   2 
 
 
 

b) Find ∫ !!"

"#!#"
$%&
' 𝑑𝑥   by using the substitution 𝑢 = 𝑒$", correct to 4 

2 decimal places 
 
 
 

c) Find the term independent of 𝑥 in the expansion of   -3𝑥 − "
%#!
.
/
 3 

(answer can be left in index form) 
 
 

d) Given that 𝑃(𝑥) = 𝑥( − 9𝑥) + 25𝑥& − 27𝑥 + 10  has a double root, factorise 2 
𝑃(𝑥) into linear factors.  
 
 

e) Find the exact value of tan	(2 sin*" &
)
) 2 

 
 

f) Given the function 𝑓(𝑥) = S(2𝑥 + 1)  and that 𝑓!"(𝑥)	is the inverse function 2  
of 𝑓(𝑥), find 𝑓!"(5). 
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QUESTION 12 (15 Marks)                   Marks 

a) The diagram shows the vectors 𝑎̰ = <45> , 𝑏̰ = (−9−1)  and the resultant 3 

vector 𝑎̰ + 𝑏̰ . 

                   

Show that △ 𝑂𝐴𝐶 , formed by the vectors, is an isosceles triangle and find the 
size of ∠𝐴𝑂𝐶 . 
 
 
 

b) Express √6sin𝑥 + √2cos𝑥 in the form 𝑅 cos(𝑥 − 𝛼) and hence or otherwise 3 
solve:  √6sin𝑥 + √2cos𝑥 = 2   over [0	, 2𝜋]  

 

 

c) Given that ⁿ𝐶₃ = 𝑝  and  ⁿ𝐶₄ = 𝑞 , use the Pascal Triangle relationships 2 
between coefficients to find an expression, in terms of  𝑝 and 𝑞, for 
 n+1𝐶0!$  + n𝐶0!$ 
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       d) 

(i) Find the unit vector that is in the direction of vector 𝐴𝐵55555⃗  if A is the point (-1,-1) 2 
and B is the point (2,-3).  
 

(ii) If F ̰is the vector -25.	find the projection of F ̰in the direction of the vector 𝐴𝐵55555⃗   2 

 
 
 

e) Use the t-formulae to solve the equation cos 𝑥 − sin 𝑥 + 1 = 0  where 3 
0 ≤ 𝑥 ≤ 360° 
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QUESTION 13 (15 Marks)                    Marks 

a) Use the method of separation of variables to solve the differential 4 

equation: )1
)#
= $1

#
 , given that )1

)#
= 6 when 𝑥 = 2 

 
 

b) (i) Prove the trigonometric identity                                                                                                   3 
 
     sin 3𝐴 = 3 sin 𝐴 − 4sin$𝐴 
  
 
(ii) Using the identity in part (i) and the substitution 𝑥 = sin𝐴, show that the 3 
      equation 6𝑥 − 8𝑥$ = 1 has the roots  
    

      sin -
"2

 , sin 3-
"2

  and sin %3-
"2

 . 

 

              (iii) Show that sin -
"2
× sin 3-

"2
× sin %3-

"2
= !"

2
 1 

 

 
c) ACE Electrical is a wholesale business which sells electrical components to 

manufacturers.  From many years of experience, the probability of making a sale 
when calling a regular customer is 0.8. 
In a week, the sales representative at ACE made 900 calls to customers. 
 
(i) This is a binomial probability distribution where 𝑋 is the variable 2 

for the number of calls which result in sales. 
Find the expected number of sales in the week 𝐸(𝑋) and the variance 𝑉𝑎𝑟(𝑋). 
 

(ii) Use a normal approximation to the binomial distribution to estimate the 2 
probability that there are more than 744 sales in the week. 
(You do not need to first test if a normal approximation is appropriate for this 
distribution). 
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QUESTION 14 (15 Marks)                 Marks 

a) Use mathematical induction to prove that 3%0,. − 2%0 is divisible by 5 for 3 
all integers 𝑛 ≥ 1. 
 
 

b) The function 𝑓(𝑥) = 1 + ln 𝑥  is defined in the domain (0,1] . 
 
(i) Show that )

)#
(𝑥 ln 𝑥) = 1 + ln 𝑥 1 

 
(ii) The diagram shows the graphs of the function 𝑦 = 𝑓(𝑥) and the inverse 3 

function 𝑦 = 𝑓!"(𝑥) . 

                
Find in simplest exact form the area of the region in the first quadrant 
bounded by the curves 𝑦 = 𝑓(𝑥)	, 𝑦 = 𝑓!"(𝑥) and the coordinate axes. 

 
 
 

c) By using the fact that (1 + 𝑥)"" = (1 + 𝑥)$(1 + 𝑥)2 , show that                                               2 
  

-115 . = -85. + -
3
1. -

8
4. + -

3
2. -

8
3. + -

8
2. 
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d) Find ∫ !
√#$%&k

	𝑑𝑥  2 

 

 
e) At a football club a junior team of 13 players is to be chosen from a pool of 2 

25 players consisting of 20 female and 5 male players. 
What is the probability that the team will consist of at least 2 male players? 
 
 

 
f) RSV is an infectious respiratory virus. The probability of contracting an RSV 2 

infection after being exposed to the virus is 0.74.  A group of ten friends are all 
exposed to RSV on one occasion in a classroom.   
Find the 𝑃(eight or more of the group contract an RSV infection). 

 

 

 
 END OF EXAM 


























